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The correlation between lower ionosphere disturbances, geomagnetic 
variations and radiowave absorption is one of the most actual problems of 
geophysi c s , 

In this work we investigate the correlation between the electron density 
profile structure and riometer absorption, and between the absorption and the 
H-component magnetic field, in order to determine the relation between the 
Cel-profile parameters and the geomagnetic field variations. 

1. To calculate theoretically the electron density behaviour during 

disturbed conditions from r i omet er ^absorpt i on data, one can use the well-known 
formula: Ce3 = \J q /y 1 , where q (cm s ) is the ion production rate and ¥ (cm s 1 

is the effective loss rate. 

PARTHASARATHV [19663 presents the relations between riometer absorption and 
the integral precipita ting electron flu;: with E>40keV in the following form: 
A ( d B ) s 3 . 3 IB* \/j (MBkeV) 1 . 

ZELENKOVA 119883 showed that provided the integral precipitating electron 
flux has the power form as^ J ( >E) = k- E"** we can find the flux parameters k and 
f . For f =2: k = 3 , 3** 1 » 40* A . Thus, for each value of riometer absorption, it 
is possible to obtain the differential precipitating electron flux responsible 
for it. 

Then we obtain the ion production rate using the formula from paper by 
KHV0R05T0VSKIY C19873. 

2. To determine the height profile of Ce3, the investigations of effective 
loss rate variations were made using the published data referenced in the paper 
by GLEDHILL C19863. All the height profiles were separated into 4 groups: 

1) ^ height profiles for the day-time quiet conditions (12 profiles), 

2) height profiles for the night-time quiet conditions (7 profiles), 

3) height profiles for the day-time disturbed conditions (13 profiles), 

4) ^ height profiles for the night-time disturbed conditions (5 profiles). 

Mean profiles for 4 types of conditions are shown in Fig.l. The value of the 

disturbed (both day-time and night-time) effective loss rate is less than the 
quiet one as seen from Fig.l even taking into account the considerable error 
(shown). The fact of dependence of the effective loss rate on ionospheric 
disturbance level was established in the paper by ZELENKOVA £19813. Using a 
3-ion D-region model for the height range of X =[M*3/te3>l, the analythical 
dependence was derived also in that paper. 

Because the formula from paper by ZELENKOVA C19813 is correct when J >1, we 
used also a combined profile of V , where effective loss rate was caj^culat^yd 
for the heights from 30km to the height where ¥ becomes equal to 2 10 cm s , 
and such a value of ¥ was assumed up to h=95km. In the height range 95-120km 
varied uniformly from 2*10* to 2'10** cm J s* [ ADAMS , 1 9653 . 

3. The experimental rocket profiles of the electron density were taken from 
the work of MIYAZAKI [19783 in for* of a catalogue [NESTEROVA, 19853 . To compare 
the calculated and the experimental profiles, we chose the parameter 

&U) s ( t e 3 - C e 3 )/Ce3„ <1> 

C m C 

where [e3^ is the calculated electron concentr a t i on and Ce]^ is that measured 

C fft 

during the rocket ascent. 

Moreover, the availability of both ascent and descent rocket electron 
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density profile data allowed us to estimate a similar parameter: 

AU7 =Ke1 a • Ce3^)/Ce3 fl <2> 

where [ e 3^ is the electron density corresponding to the fixed height during the 
rocket ascent, Cel^ being that obtained during the ro cket descent. 

Tab . 1 shows the absolute values of parameters lACOl and lACJ,! . 

The estimation of AU) was performed with n (mean night-time disturber) 
conditions profile, abbreviated as NGN in Tab-1) using combined V profile 
(abbreviated as NGT in Tab.l) for the riometer absorption between 0.3 and 5dB. 

4. Experimental profiles of r e 3 from the paper by MIYASAKI (19783, 
complemented with those from PFI5TFR t 19673 and DERBLOM [19731 were analysed by 
ZELENKOVA [19823 by using four parameters which characterise the j^el-profile 
structure of the disturbed D-region. These are h # - height of 10 cm electror 
appearance, h^ - height of strong enhancement of [el-gradient and N^ - 
concentration of the “step" bottom, N^- cm cen t r a t i or of electrons at h= p 5km. 
Tab. 2 shows the variation of the above mentioned parameters versus riometer 
absorption between 0.3 and 5 dB. 

5. Generally accepted parameter that reflects magnetic field variation 
during geomagnetic disturbances is the AE-index, 

We attempt to connect the electron density profile parameters with the 
AE-i ndex . 

Profiles were complied from the catalogue of MCNAMARA [19783 and also from 
the catalogue of NESTEROVA [19853, where they are given m a digital form. Only 
the auroral zone profiles during disturbances were selected, which corresponds 
to the indexes 9-13 [NESTEROVA , I 9S5 ; MCNAMARA . 1 978 3 . 

Thus, 44 profiles for night-time conditions were chosen. 

All the profiles were selected into different groups according to the 
AE- index value in the following manner: 0 < AE <100(8), 100 <AE <200(9), 

200 <:AE <300(8) , 300 v A E <400(8), 400 ^AE <500(7), 500 \<AE <600(2), AE> 600(4). 

Attention was paid to geographic location of stations: Andoy a ( 69. 3^ N , 

] 6° E ) ( 25 ) , 5yDwa(69.5*S,39°E) (11) , Coll ege (64. 9* N , 21 2*E) , Churchi H <58. 8 N, 

2 6 5 . 8* E ) ( 2 ) (the number of profiles is in the brackets). 

Parameters that characterise the electron density distribution in t^he 
D -r eg i on are the heights of appearance of the electron density equal to 10 cm , 
10* cm'*, 1 0* cm**, respectively. 

Mean profile of the electron density distribution was calculated (Tab. 3). 

6. To compare the electron density variations obtained using AE-index with 
4-parameter model (see part 4), we study the relations between the riometer 
absorption and AE-index. We got the ionospheric data from Finnish Academy of 
sciences and compared them with AE-index. We explore the data from 1978-1979 
years. Two intervals were chosen: 19-22 J, LT and 23-0TLT. Such dependences are 
shown in Fig. 2 for the stations Kevo and Sodankyla. One can conclude from the 
Fi g . 2: 

Mthe absorption for the night-time (23-0PLT) is greater for farther to the 
south station (for the same AE-i nd ex): ^ 

2 ) both for Kevo and Sodankyla the riometer absorption is greater at 23-01 LT 
than 19-22*LT. 

Using Fig. 2, it is easy to obtain the riometer absorption for each value of 
AE-i n dex . 

Tab. 3 summarises the results from Fig. 2 and from the catalogue. The 
designations are: AE is the AE-index inf’, N is the number of profiles, A.dB is 
the magnitude of the riometer absorption^ h(Ny^j), h(N^j), h(Nj^4r). are 

the heights of appearance of the appropriate electron density. 

Conclusions from the data of Tab.l, 2 and 3 : 

1, Theoretical investigations allow us to determine the height distribution 
of [e3 with relative error less than 100X. At the same time, the experimental 
measurements are subject to relative error (ascent and descent) as la r ge as 
507.. That reflects a wide variability of auroral ionosphere, rather then 

imprecision of the experiment. ORiG^vAi. PAGF \S 

OF POOR QUALITY 
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2. Both experimental and theoretical investigations shows the enhancement of 
riometer absorption due to: 2 

a* the appearance of equilibrium electron density about 10 cm at heights 
h<50km (lower part of f region) , 

b) the increase of [el by more than an order of magnitude in the upper part 
of the E-region (h>9Bkm>. 

Parameter hj characterize the hardness of electron flux spectrum, while the 
parameters and N 3 characterize the intensity of the flux. 

As seen fr dih Tab. 2,3 the best accordance between the experimental and 
calculated (restored^ parameters of [el-profile appears. The discrepancy 
between the h /m and hj <19-22), h, (23-01) is exolained by the fact that the 
station becomes situated northward of the preci pi tat i on zone during the large 
values of AE-index. 
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